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PATENTS 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Atty's Docket No: 2936.104/00 



Applicant (s) 



Marion Roder 



Filed 



Concurrently herewith 



For 



: Microsatellite Markers for Plants of the Species 
Triticum Aestivum and Tribe Triticeae and the Use 
of Said Markers 



PRELIMINARY AMENDMENT 



Hon. Assistant Commissioner of Patents 
Washington, D . C . 20231 

Dear Sir: 

Prior to examination, please amend the application as 
follows : 

IN THE SPECIFICATION 

Page 1, between lines 3 and 4 , please insert 



— Background of the Invention — ; 



Page 2, before line 1 , please insert 

— Summary of the Invention — ; 



Page 3, between lines 10 and 11 , please insert 

— Detailed Description of the Invention — . 



IN THE CLAIMS 



Claim 2, line 1 , please delete "characterized in that" and 
insert — wherein — ; 
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Claim 3, line 1 , please delete "characterized in that" and 
insert — wherein — ; 

Claim 4, line 1 , please delete "characterized in that" and 
isert — wherein — ; 

Claim 5/ line 1 , please delete "characterized in that" and 
insert — wherein — ; 

Claim 6 (amended) A method for the preparation of a 
microsatellite marker of [claims 1 to 5] claim 1 for plants of 
the Triticum aestivum species as well of the Tribe Triticeae, 
[characterized in that] wherein hypervariable genome sections 
(so-called microsatellites) , with the help of the polymerase 
chain reaction (PCR) , are amplified, subsequently separated and 
detected to polymorphous fragments in the presence of two 
specific primers, which flank a microsatellite sequence to the 
left and right of each microsatellite locus. 

Claim 7 , line 1 , please delete "characterized in that" and 
insert — wherein — ; 
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Claim 8, line 1 , please delete "characterized in that" and 
insert — wherein — ; 

Please cancel claims 9 and 10. 



REMARKS 

The above amendments were made to place the application into 
proper United States patent format. 

Early and favorable consideration of the application is 
respectfully requested. 



Respectfully Submitted, 



yBruce/S. Londa ( 33,531) 
Attorney for Applicant 
Londa and Traub LLP 
20 Exchange Place, 37th Floor 
New York, N.Y. 10005 
(212) 968-1300 
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I hereby certify that this correspondence is being-deposited with the United States Postal 
Service as first class mail in an envelope addressed tccAssitant Commissioner ofPatents, 
Washington, D.C. 20231 on February 13, 1998. / (7 0 / 





Jruce ScLonda 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Arty's Docket No. 
2936.104/00 

EXAMINER 
GROUP ART UNIT : 
APPLICANT : Marion Roder 

APPLN. NUMBER : 08/983,605 
FILED : December 29, 1997 

FOR : Microsatellite Markers for Plants of the Species Triticum Aestivum and 

Tribe Aestivum and Tribe Triticeae and the Use of Said Markers 



SUPPLEMENTARY PRELIMINARY AMENDMENT 



Hon. Assistant Commissioner ofPatents 
Washington, D.C. 20231 

Sir: 

Prior to examination, please amend the application as follows: 



IN THE SPECIFICATION 

Page 13. line 7 . please delete "mappings" and insert -mapping-; and delete 
"distinguishing" and insert -trait analysis--; 



N HneJ?, delete "features"; 

line 10 . please delete "this" and insert -these-; and delete "marker" and insert 

-markers-; 



Page 14. line 3 . please delete "minute" and insert -minutes-; 



Page 15, line 24 . please delete "minuutes" and insert -minutes-. 



REMARKS 

The above amendments were made to correct grammatical and translation errors. Early 
and favorable consideration of this application is earnestly solicited. 

Respectfully Submitted, 




Jruce S.I^nda (33,531) 
Attorney for Applicant 
Londa and Traub LLP 
20 Exchange Place, 37th Floor 
New York, N. Y. 10005 
(212)968-1300 

Telecopier - 212-968-1307 
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1 PCT/DE96/01185 

2936.104/00 

MICROSATELLIT E MARKERS FOR PLANTS OF THE SPECI ES 

TOijrcyiNiAESim 

AND THE USE OF SAID MARKERS 



The invention relates to novel genetic markers for wheats (Triticum 
aestivum L.) and closely related species (Tribus Triticeae) and to the use of said 
markers. 

The most widely spread, known, DNA-based genetic markers are the 
so-called restriction fragment length polymorphisms (RFLP) markers. For using 
these markers, genomic DNA is digested with restriction enzymes, separated on 
agarose gels and transferred to nylon membranes (Southern Blot). Specific fragments 
are detected by hybridization with radioactively labeled DNA probes. When 
mutations occur in the region of the restriction enzymes used or when smaller 
deletions/insertions occur, polymorphisms between different lines are found, which 
are passed on stably and mostly codominantly. The use of RFLP markers in 
hexaploid cultivated wheat is possible only to a limited extent, since only very little 
polymorphism is detected in wheat in this manner. 

It has already been described that microsatellite markers detect 
significantly more polymorphism between different wheat lines than do RFLP 
markers. This can be attributed particularly to the occurrence of multiple alleles per 
locus (Roder et aL, Mol. Gen. Genet. (1995) 246, 327 - 333). Moreover, it is known 
that microsatellite markers have the advantage that they can be detected by way of 
PCR and that therefore large amounts of samples can be analyzed more easily. 
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It is an object of the invention to provide novel microsatellite markers 
for the genetic analysis of plants of the Triticum aestivum species, which markers are 
distinguished by a degree of DNA polymorphism, which is higher than that of other 
molecular probes, that have been developed previously for the wheat genome. 

This objective is accomplished by claims 1 to 10. The inventive 
markers are based on the amplification of certain hypervariable genome sections, the 
so-called microsatellites, with the help of their polymerase chain reaction (PCR). For 
specific amplification, two primers, in each to the case left and the right in the 
flanking sequences, are required for each microsatellite locus. On the average, these 
primers are 20 ± 3 bases long and are defined by their sequences. In principle, a 
microsatellite marker is a sequence tagged site (STS), which is defined by two 
specific primers. These primers flank, in each case to the left and the right, a so- 
called microsatellite sequence. A microsatellite sequence is defined as a tandem 
repetitive repetition of a di-, tri- or tetranucleotide sequence, for example (GA) n , in 
which n > 10. Composite microsatellite sequences also occur, such as (GT) n (AT) n , as 
well as imperfect sequences, in which individual bases are mutated, such as 
(GA) n CA(GA) n . Among various lines and varieties, there is variation in the number 
of repeats at a certain locus. After amplification of the microsatellites, this leads, by 
means of the specific primers in the flanking sequences, to PCR products of different 
length and, with that, to polymorphisms. These polymorphisms are passed on stably 
and can therefore be used as genetic markers. In some cases, null alleles (no visible 
fragment) also occur, when there are mutations within the binding site for the primers. 

The separation and detection of the PCR products obtained can be 
carried out with different technical variants. For separating the fragments, highly 
resolving agarose gels, native polyacrylamide gels or denaturing polyacrylamide gels 
(= sequencing gels) can be used. Depending on the separation system, fragments are 
detected using ethidium bromide staining, silver staining or, after labeling the PCR 
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fragments radioactively, using autoradiography. A further, very effective variation for 
separation and detection consists of the use of an automatic sequencer with dye- or 
fluorescence-labeled primers. For this purpose, it is necessary to synthesize a dye- or 
fluorescence-labeled primer from each microsatellite primer pair. PCR amplification 
results in a labeled product, which can be detected by the sequencing equipment. At 
the same time, dye- or fluorescence-labeled size standards are also separated for each 
sample in the same track. After that, special software enable the absolute size of each 
fragment, which has been separated, to be calculated and, with that, also permits 
fragments from different gel runs to be compared. With this method, several hundred 
samples can be analyzed largely automatically in a day. 

Pursuant to the invention, microsatellite markers are made available, 
which contain the following primer pairs with assigned microsatellite sequences or a 
number thereof and amplify the loci of all chromosomes of the wheat genome and 
therefore find use for gene marking. 
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These markers are distinguished by a high degree of polymorphism 
between different wheat varieties or lines and usually detect several alleles per genetic 
locus in different wheat lines. 

They can therefore be used for DNA fingerprinting, species 
identification, relationship or similarity studies, characterization of cytological lines, 
such as deletion lines, substitution lines, addition lines, etc. and all forms of genetic 
mappings, including mapping of individual genes and quantitative distinguishing 
features (QTLs). In addition, their use is also very suitable for automation and it is 
possible to carry out the detection of the products with nonradioactive methods. 

With the help of this inventive marker, the possibility is provided, for 
example, of differentiating almost all European wheat lines. 

The invention is described in greater detail below by means of 

examples. 

1. Amplification of the Microsatellite Markers 

The microsatellite markers are amplified according to the following 

protocol: 

10 mM tris-HCl, pH 8 
50 mM KC1 

1.5 mM MgCl 2 (in a few exceptional cases 3 mM MgCl 2 ) 

0.01% (w/v) gelatin 

0.2 mM of each desoxynucleotide 

250 nM of each primer (in each case to the left and right of a pair) 
1-2 units taq polymerase 
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50 - 150 ng matrixes (template) DNA 

are amplified in a volume of 25 or 50 ^iL according to the following profile: 

92°C 3 minute 

92°C 1 minute (denaturing phase) 

60°C 1 minutes (annealing phase) 45 cycles 

72°C 2 minutes (elongation phase) 

72°C 1 0 minutes (extension phase) 

The amplification takes place in a Perkin Elmer 9600 with lid heating 
or in an MJ Research Thermocycler without lid heating. In this apparatus, a layer of 
mineral oil is placed over the reactions. The temperature of the annealing phase 
depends on the melting point (T m ) of the primer and in some cases even is 50°C or 
55°C. 

2, Separation of the Microsatellite Markers on Polyacrylamide Gels, Which 
Are Not Denaturing 

The PCR reactions are mixed with 1/10 volume of stop buffer (0.02 M 
tris acetate of pH 8.1, 0.025 M sodium acetate, 0.02 M EDTA, 70% glycerin, 0.2% 
SDS, 0.6% bromphenol blue, 0.6% xylene cyanol) and in each case 25 are 
separated in 10% polyacrylamide gels (1.5 mm thick, 18 cm long). 

Formulation for polyacrylamide gel (10%): 

25 mL stock acrylamide solution (19 g acrylamide, 1 g bisacrylamide, diluted 
to 100 mL with water) 
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10 mL 5X TBE (IX TBE = 0.09 M tris borate of pH 83, 0.002 M EDTA 
15 mL water 

are mixed and the polymerization is started by the addition of 220 \xL of ammonium 
persulfate (10%, freshly prepared) and 20 jiL of TEMED. Immediately after the 
addition, the mixture is poured into the sealed gel mold and the comb for forming 
pockets is inserted. The polymerization is completed after about 1 hour. The gel is 
placed in the gel chamber and a preliminary run is carried out without samples for 
about 30 minutes at 150 volts in IX TBE. After that, the samples are loaded (25 ixL 
of each) and the separation is carried out for 14-16 hours at 100 volts. 

After the electrophoresis is completed, the gel is stained for about 
minutes in ethidium bromide (1-2 drops of 10 mg/mL in 1 liter of water) and 
the fragments are made visible by a UV transilluminator and documented. 

3. Separation of Microsatellite Markers on Denaturing Gels 

For the separation of the amplified fragments on denaturing gels, an 
automatic laser fluorescence (A.L.F.) sequencer (Pharmacia), for example, is used. In 
order to enable the fragments to be detected by means of a laser, one primer per pair is 
marked at the 5* end with fluorescein. Per PCR reaction, 03 to 1.5 microliters are 
mixed with 2.5 microliters of stop buffer (deionized formamide; 5 mg/mL dextran 
blue), denatured (1 minute; 90°C) and loaded onto the gel. Gel plates with a 9 cm 
separation distance are used, as recommended by the manufacturer for the fragment 
analysis. The gel solution contains 6.5% Long-Ranger (AT Biochem), 7M urea and 
1.2X TBE buffer. The gels are 0.35 or 0.5 mm thick. The conditions for the gel run 
are 600 V, 40 mA, 50 W, 0.84 s data collection interval and 2 mW laser energy. The 
gel runs are ended after about 80 to 90 minuutes. This is sufficient for detecting 
fragments up to a size of 300 bp. A gel can be used for four or five runs. For each gel 
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run, a data set is obtained. With this data set and by means of internal size standards, 
the exact fragment sizes are determined in the computer program Fragment Manager 
(Pharmacia) and thus the smallest size differences of a base pair are determined. 
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Claims 

1 . Microsatellite markers (based on hypervariable genome sections) for 
plants of the Triticum aestivum species, as well as of the Tribe Triticeae using the 
polymerase chain reaction (PGR), characterized in that a sequence tagged site (STS), 
which is defined by two specific primers, which average a length of 20 ± 3 bases and 
flank a microsatellite sequence, which microsatellite markers are amplified to 
polymorphisms (PCR products of different length). 

2. The microsatellite markers of claim 1, characterized in that the 
microsatellite sequence is a tandem-repetitive n-fold repetition of a di-, tri- or 
tetranucleotide sequence, in which n > 10. 

3. The microsatellite markers of claim 1, characterized in that the 
microsatellite sequence is a composite microsatellite sequence. 

4. The microsatellite markers of claim 1, characterized in that the 
microsatellite sequence is an imperfect sequence, in which individual bases are 
mutated. 

5. The microsatellite markers of claim 1, characterized in that the 
following primer pairs with assigned microsatellite sequences or a number thereof are 
contained. 
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6. A method for the preparation of a microsatellite marker of claims 1 
to 5 for plants of the Triticum aestivum species as well of the Tribe Triticeae, 
characterized in that hypervariable genome sections (so-called microsatellites), with 
the help of the polymerase chain reaction (PCR), are amplified, subsequently 
separated and detected to polymorphous fragments in the presence of two specific 
primers, which flank a microsatellite sequence to the left and right of each 
microsatellite locus. 

7. The method of claim 6, characterized in that highly resolving 
agarose gels, native polyacrylamide gels or denaturing polyacrylamide gels are used 
for the separation of the markers. 

8. The method of claim 6, characterized in that, depending on the 
separation system, the detection is carried out by means of ethidium bromide staining, 
silver staining, radiographic labeling followed by autoradiography or by means of 
automatic sequencing equipment using dye- or fluorescence-labeled primers. 

9. The use of the microsatellite markers of claims 1 to 7, for the genetic 
analysis of hexaploid and tetraploid cultivated forms of wheat. 

10. The use according to claim 8 for the genetic mapping and marking 
of monogenic and polygenic properties and their selection for analyzing relationships 
and identifying varieties, as well as for evaluating the purity of varieties, identifying 
hybrids and breeding plants. 
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Family Name 
_BQDER 


First Given Name 
Marlon , 


Second Grvon Name 


Ctty of Residence 
Rleder 


State or Foreign 
Country — 
Germany QcJX 


Country of Citizenship 
Germany 


Post Office Address 
Reuthestrasse 9 


City 

0*06507 Rteder 


State * ZlP/Country 
Germany 



^0 



0 



201 



1 -2.-0 C> 


FamHy Name 
PLASCHKE 


First Given Name 


Second Given Name 


202 


City of Residence 
Melseen 


State or Foreign 

Country r^^r, 
Germany i-^cyC 


Country of Citizenship 
Germany 




Poet Office Address 
A.-MQcke-Ring 12B 


Ctty 

D-01 662 Meissen 


State & Zip/Country 
Germany 




Family Name 

ganal 


First Given Name 
Jrfartin— 


Second Given Nams 


203 d 


City of Rssidenc* 


State or Foreign 
Country 

Germany AJ£^y^ 


Country of Citizenship 
Germany 


Post Office Address 
Reuthestrasse 9 


City 

D-06507 Rieder 


State & Zip/Country 
Germany | 


204 

1 


Family Name 


First Given Name 


Second Given Name 


City ot Residence 


Stats or Foreign 
Country 


Country of Citzsnshlp 


Post Office Address 


City 


State * Zip/Country 


|205 


Family Name 


First Given Name 


Second Given Nama 


City of Residence 


State or Foreign 
Country 


Country of Citizenship 


Post Office Address 


City 


Stats & ZIP/ Country 


1 hereby declare that 
on information and h 
knowledge that wlllfu 
under section 1001 c 
the validity of the ap| 


all abatement* made herein of my own knowledge are true and that all statement* made 

ellef are believed to be true; and further that these statements were made with the 

I false statements and the tike so made are punishable by fine or Imprisonment, or both, 

Title 18 of the United Stated Code, and that euch willful false statements may Jeopardize 
plication or any patent teeuing thereon. 


Signature ot Inventor 201 f^l^H 0 d $v 


Date <put* ffa. 


Signature of Inventor 202 Ziw> 


Date V <Un„ il 433$ 


Signature of Inventor 203 c/t C u2*-o* Us o^^^JL — 


Date J<^«y> * r 1 5*bf 


Signature of Inventor 204 U 


Date 


Sionaiure of Inventor 20S 


Date 





105 Retfd PCWTD o i may 199s 



MAILING CERTIFICATION 



PATENTS 



I hereby certify that this correspondence is beifljndeposited with the United States Postal 
Service as first class mail in an envelope addressecKo: Assistant Commissioner of Patents, 
Washington, D.C. 20231 on April 29, 1998 ' ' 



Applicant 
Appln. Number 
Filed 
For: 



/Bruce^S. Londa 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Atty's Docket No. 2936. 104/00 

: Marion Roder 
08/983,605 
12/29/97 



Microsatellite Markers for Plants of the Species Tritcum Aestivum and Tribe 
Triticeae and the Use of Said Markers 



BOXPCT 

Hon. Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 



Applicant submits herewith the Declaration required under 37 CFR 1.63. 
Kindly charge the surcharge of $65.00, applicant(s) being entitled to Small Entity Status on the 
basis of Verified Statement(s) filed February 13, 1998, to Account No. 04-2216. 
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